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(54) FUEL INJECTION VALVE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
cylinder injection type fuel injection valve 
which can obtain stable engine performance in 
a wide rotational range by producing each fuel 
spray form matched to a stratified combustion 
mode and a homogeneous combustion mode 
by one fuel injection valve, and improving fuel 
consumption and output. 
SOLUTION: This fuel injection valve is 
equipped with fuel slewing means 15 applying 
slewing force to fuel passed through the 
circumference of a valve element 1 3 at the 
upper stream of a valve seat part 7, and 
nozzle 16 for injecting the slewing fuel. Fuel 
spray 47 injected from the injection hole 1 7 of 
the nozzle 16 is deflected in one direction of 

the basis of the axial line C of a fuel injection valve main body, and set to a 
spay form that fuel spray travel distance L1 on a deflecting side is lengthened 
and fuel spray travel distance L2 on a side opposite to the deflecting side is 
shortened. 
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J: »)Bi;*x t>&3<> 'hg&g3 0©i§£«u ffiflUJ 

££4BCbT$>£>. **fP 1 7tt/J^g©^<t^OSra 
¥JC bTP«*fPAP 1 7 A#J* J ffiiPiJt(i UiggtPtHP 1 

[0 0 5 4] ±K©.fc'5fc'.M&e3 0©«fP$:H5fii:^ 

z t &x- & -5 ct a tc bt % s . 

[0 0 5 5] H2, H4fcjjvr«fc-5fcx *^J©**fPl 
7 (ifttfP^/C^E) ti*R«*»#*«M«|«|CC*tb-C 

fc«itP 1 7 ©(£ /M®E i:©St^G*SD*WP 1 7 £$gj$ 

[0 0 5 6] C©<fcdlC£j&G£®|*P 1 71*)IC{SS? 
•B-Shs 04fc7jvt-<fc-5£> ^*4«ttP 1 7©AP 1 7 
A©ai^^*s#ffi7S©tl3<C^a (#^g4 ) 'C»iSltt*!S*4 

c©«»fpAP i 7 A©^tt*r«-» i foj«s^«iS^{c^s 

^SiS-rt»©i:^-^ 5>ti5. 

[0 0 5 7] #ffi»7fcffl#«Ffc»-rs#*M 3tt^JB 
&^b, M#Btt#<* 1 3©^a$tiS* s **fP©AP 1 
7 A<fct>T©{4Btc:&o-ciift8tP 1 7 rttcA ti iitr J; a 
IS^bTfeS (WStffll 6*tJ©) . ffl#B#©#«;$feSg{i 

itPAP i 7 Ai:isjv^;H5ietfeo'rt)<fcv>o 

[0 0 5 8] C©,taic-rtl«s lfl#B#©#^ 1 3 

58) §/J^# < b, fig@M*4©fig[Hl*©®R^@73'& < b 
T-fig@]^*;U^r— ©/h $ V^ (*HH0*sffl^|6]© 3 — >Jf$^ 

©©Sii'S;^, -©io5fefl$ttt-rscii:T-, StE]^^ 
[0 0 5 9] ±13©^^ h'iP'Ja- A©(Sj)i{c<t^^ 

su t fi£@^^;u^-©[ni±{i> ^#i 3©^sga*j^fl. 

©IftPAP 1 7 Ai:|HlL/^<;i/sEv^tt^*4i«itP{cA ?) ji 

n^©^Hv ife©H^^8is$-a-sc 

i: T-« £ ft 3 c t &m W b fc. 

[0 0 6 0] -f&fr^ 0 9{C^-r<totC, #^SB7(c 
M#B$(C^t-S#^l 3©$feig##^gf5 7Tat©i«t*P 
1 7 ©AP 1 7 AtC&^, #{£ 1 3 *s#ffigq 7 ClltS 
(4i*e)SWPAP17A$T'0!gS^y, #i$ 1 3 ifi 



-■ 



* 

I 



[006 i ] mma 1 7©H2£ i (ccdm^ lit m 

dfcLfc«-S\ 0. 3<l/d<l. 3tlBf^UTfeS 
(i^ii4M0 o ^CT% l/d©TPRflt*0. 3 

^ < ®i§*£g#*§- < & !9 , S^PtlSSfl (100// 

mmn i 7©ap i 7 A&mnmm<D&m±*>W3 o~ 

ffiPl7BSffln)SS©ftITt)fil3 0 'C 

[0 0 6 3] SEiiBbfcJ;^^. ^jSRfiSJgGDy X;i/ 1 5 

-©f^l 6fcfc N 4j^(cSR# 1 3<£>;tf 

6B, 16B'Stt5^ ;X;i/ 1 5(Dftmm<Do% 
J X;i/<£>F*)J&® 1 5 B«fcS3-t- 1 5 Cfr&^y 

«(4H 1 5 Dfc*ttT<Z>rta&a£«\ -©|*lg£££tf£: 
rtM|g|5 1 5 F©^yX;H 5®rtjicHi:^t>5n— 

1 5 C£y X;i/rtJ£oD^y XfeSttSB 1 5BJ:t)TA 
^{uMlT£S<fr6 OKibTaStt/r (»*H17*r*6) . 

[0 0 6 4] d©£d&JgJ&tCcfcftK, yX;H50D|*I 

j3B©3*>?-*xi 6&w«-rsamtt> wg<5DH*s 

S15 G#rtffi©*S^2f©rtJlB 1 5 F<D±jSK:{ftH 

bx^xi 6 *mw® (Dimummm (i5^^t™ 

®16C) tC«5&U ^ 7^ Wffi©;fc#lV&<Z>|*gJ^B 1 
5 Fiiy X;i/(DF*9^H^3^fe^)=3— ±— 1 5 Cfrb^y 

SI 5DfcM*T»J«Sfta. :3-^-15C# 

(ftE-rs?i»6 0tt % ftjaEH^j^fcff^bfc^ 1 — ;16 
l#c<Drtg©*^ortJ^B 1 5 Fi:Sb5Cht« 

£ft£o g<£>#l&£ ft/SB 15Ghl 5 Ft(DfS(Dmn 
g&l 5DfeT-^fM^Wc *^jT-i±, —00 

<t bT> i3t^t«t5^ p*gg6D/h^v^^(Z)y X;i/p«g 

mm 1 5 GODrtgD^O 5 . 9 mm, FggtfD;*;*^ 
(VSXfrfomffi 1 5 F<5DF*3gD L SrO 6 . 2mm, fig 

infill 5D©r-;^T fll s>X;«B^ 

*P£bT3 0°, i^6 0&Mt^r-y^T^ 
> X;up«g/lE^4ipJc It 6 0 0 . Ufr 6 0 (D^Hts H D 
£yX;t/F*gjgffl£«*fi£bT0. 26mm, ffigf*U^gf 



(8) ^¥1 1 - 1 5 9 4 2 1 

1 5 FC7)*§W£ 3 mmh bfco ^97- 1 6 CD^agg 
16B'0»filiO, 4m, aUSSttO. 19mmf* 

& o 

[0065] ^©jta&s&iti/fcrtwa 1 

5F$:MU 1 5 C&g» 1 6 CfiltS 

[0 0 6 6] 1a 1 9(c^-r .taic* 

*.*ffi0JS©tl'&k:^ 0 1 8 «t-5tct£ai*| 
Ml® 1 5 F*sr3— ^-gp 1 5 C{t®CD«S**«t8&cDlfi?Mfc:fe 

^#S 0 «e;fc\ =3 — gg 1 5 C£5IiSbfcil 

JSgftJ^gB 1 5 F©AP, tHPtc^— /I 1 5 D, 6 1 £ 

[0 0 6 7] IfeASot, ±H©^X;i/rt««Jgfcct 
[0068] J X;i/ 1 5 <D a % JKffl^fflttflWJnx U 

§ o 

[0 0 6 9] 06, 7J±±f3b&*^5qa«C«S«S^«St 

fflbfc^i^, sua©— sp*«»fH 

o 

[0 0 7 0] 06 ^fe^T, 4 0 tt^fS (v- U , 
4 1{±M7*7^ 4 2i±l^^h> N 4 3 ttlRSitBS, 
4 4 4 5 4 6 \±m%#7:$> 3 • 

[0 0 7 1 ] &>X7^ 741 tt— JKfcSUB! 4 0 CD±gp 

>?) s ^ ttc#a#4 6«insi)c 
[0072] ^*4pa8*# 1 tt, m@4o a>±s<tt«-e, 

u c ^^fSM$i a «c m& &m -t z n js t- si d n- » n 

[0 0 7 3] 1 4 0 !3 ft«-tt, 

•50®fCl|ai^oTS(llOffi!lM3 0 a) SM7"7y4 1 
die Piatt (±rSj£) , Sil|pl{PJi:J6es^ (E2CD0ST- 

tt«StP 1 7{Cj3ttSH®t(3jA i oT*{»|CD<Hgg3 0 



I 



(9) 



[0074] z<D&o*Mni®$i#mt)ttvizx. & % m 

WmUft 1 fciu $m 4 o rttcesiirttWn l 7 #±ie©ifl 

*f P m # £l a £ #J ffl b T # C £ *ip ^ 
UT&fiafittj^T^ yffi!llC{l(6l^^*-r 6 cfc d £18: 
^tl5 (W^Ii3, 4*tofr) o ittPl 7C(i|S]^a 

it, MHmm#frfommc£&mfci,T&!k 77^4 1 

U5~ 1 0° T&S. 

[0 0 7 5] d ' t% *S*4»*fP 1 7 ®^3N-«W#*{* 
$&i&C£M^£><I[Rl*la£ 5~ 1 0° ©ffiBfci&£-r£ 

lift, 5° eiT-ci»»itif# icoji>^>sift^© 

1 o° ^iztmrnftowmmtk a£*>si*) 

*t)v 55R«^g'JiiS§@E*«i«UI8<^5fc«)T-$)So 
[0 0 7 6] ^JfCfctUf, «S*4l>t!Wn 1 l^&'Xy^ 
y4 1®Uzmft$i£Z>Z.tX\ «*f^ni.^*4l«S4 7 

#JI t H 7 Id ^ "T <fc o tc /? 3 2f (t (1 [Si $ -fef- £ c i: *s pif g {c 
(B(a]^/?3{i^3( s l-«it#*<*lfi^Ci;^3|sj.iaS4 
7 © 'C^HD £: ©%tMt- & S o 
[0 0 7 7] 0 7:fctt6, jStlt^MZtl&BmmnU 

>tev>. 0 l &mmmM# 1 ©^>^>^©^t)ftit^jg 

T-ifelK ±IB©fiipHBi:j^i|s4i«lhf#^W^Cfc©^ 

[0 0 7 8] g^fte^faCftjS^^RSS^Bttf 

/? 3 £/?3=: / (? ! -/? 1 (C&3J;5 {Cj&^ihtlfcJ:, /?,£St 
CI 

[0 0 7 9] *#!©$=#«#*# 1 fc J;#iif, «£#4 

S*MBJ ( h > 4 2 ©3f tr? 1 -f 4 2 a{PJl) ©ig^l!l 
iigggi L , *S/J% $ < & £ ffjtf £f# SCttft^S. 
[0 0 8 0] *B«*3Btja^^^«tfifiiS-e-sci: 

6fc^-r«fc5^ l©««-p©feS{5iMT-© 
•5) A©SMB£«i|HcLT, 1 

&{B0 4 7 ' <Djji%ifimm.MB J: *) if 4 1 {BItC 

IrI< i^tKfltfiiKs !««»4 7 0^%Mr5y 



*#IIB*F 1 1 - 1 5 9 4 2 1 

^>)<Dj5(DMmmmm4 1 ' &mm&!k7^y4 itjg 

[0 0 8 1] jaJWaSWt— KfcJ:4*R»i!Httt % 
= >S>>*R«S& **i*flET©EE»fTlIfl$KfTfc 

4 1 fi!fcfll|Rl*-&fc^»«!asmf|x. V TSffitf T*S 
^!6»$:ffi{j*SCi:*SpJtg^©T% **R*4igSl£# *) 
liUitC'.h;*<&S©£l55^T-, jSKK:«MbWI|»&^^ 

So DS^0tt, *&N-«§3£4 7 £^©ff>/WfcgD£jI3 J: 

at:»faufei:s©wfa (¥®) ±©i«»i£;a s !3^t*$) 

[0082] ±%Z(D&!k7'^vm<Dmfammizi)Q%_T, 
'J^$ < -r&t. sy^sg(ffi©ftv>L,©^(i^te^stM 

[0 0 8 3] c©^#4i«mff$«{±. *R«61t-f *;ufc <t »J 

£E** t ^*<^b-rs^f9jrt («S^F*3) T-©^«iJ*sffl 
HT-fe-Sfetot, li^©^3N-«Sff^©>'^->i:f^!3 
tttU 3©*^^Sr^EET©t)fcT-fe?>*>btoSiJ^ 
LT, Zft*^>iS>lzmQttVmMMgfc*m<£-otzii 
-5s ^JE5~9MP a«-&(C{i, ^^JETT% ©^(1 

iAi^^^MtC 5~ 1 0° (gjgfgfcfc7 0 ) x «53fsf.«^© 

mmmm^mh l t<Ditifii, l XL l = 1 . i~i. 4, 

j^JN-*^* 5 ? 0~9 0° («jlfK8 5° ) T-feSii^ 

t (»*iB2*f/s) \ mmam^—YRv^m^— 

KffltttgS^ltA s ^<, Sfc^ r-f h*U><7-B# (5 5 0 
rpm) <Dm,mti&!&^— KJc*t>T. {H(fili»^ bT*(i 
¥-t$A/F = 4 0X-mm&f&sLVtefr-?tz(Difimfa2-& 
3^fcCJ;f)¥i9A/F=4 0T-^^pJfgT% g^T* 
*5CPi (^JESI&*) <5%, ^^-^7 (BS 

U) <0. 3©(^i:*)Wtg{c*ofe„ cctn eKB^ 

A/F=15x ?^i=50, 5p^A/F = 4 0 



I 

f 



» 



(10) 



[0 0 8 4] ±9S«S^~KtCi3^T*>ffi^fqI±S«^ 

[0 0 8 6] fti>\ *R»»»#©S*«l»^riafcK(tft 
L u L 2 <£>M« (L!>L 2 ) tzm&%jo^Tmfe-ttl& 

[0 0 8 7] hi oiz±mistzmmmM#iiz&vz>; 

[0 0 8 8] J Xyi/1 5 CDiSifP 1 7 <£>&P 

uti^ (is^jji i o *fp&) o mnt, mmmR^ttir 

£(gIhfP&P 1 7 B?S©^tM(i 1 . 5° 

5° «»P 

*) o CCDctaft^lJg^l . 5° Srflt«-rS]fc«), Uglhf 
PttiE hi^*<*TOC ^©)fetMa^8 . 5° 

ft*{m»commmt(Dizrnmr&i o° -ess. 

[0 0 8 9] ££v 35)8 3 0cD»®±5iW3 0" c7)ig£ 
H 2 &, W^a. 0. 4 3 mm, #4®^ t)«!f3 0 " (DM 

[0090] *«t j:n«, ir i mmmx a ^©mp 1 

(M 2 >M,) N £fc N PS«P 1 7©ffiPJBttCDe«<3Dfl| 

^1 (L,>L 2 ) ^^^.^Ck^qjfg^ft^o tftt>*>. 

PtHP¥S 1 7 BOMMAK«*S <tSCfcT-®S 

£0 «ltP&P¥El 7BCD«»P*^eECDSiBBBR 
<1rZZ£t>z-B2>o ~fftt>^ ISBftM(0^*SS*J 



iRfM^p 11- 1 5 9 4 2 1 

[0 0 9 i]ii lcDWr-tt, Hi O©0»|5|«£, ;x 

A> 1 5 CDBt^P 1 7 CDHjP 1 7 B^iS^WWP^^ISE 

[0 0 9 2] ##JT'£k mmu 1 7«IM„ M 2 <2 
ft£<DM£;*:t <t^^WT^ (M 2 >M,) , Sfc, 

«s*p 1 7©apjBtts^b$^so f ttsp^^^a[* 

MSIXiEJILi, Lj^iSHf^tcM (L,>L 2 ) 
iSdk*spjlEfc:ftSo fc*£U firaWBT-fcfcft^© 
T% 1 ©Baf^JK^»^5**l!*lRl©Aft 

[0093] hi 2<9$jT-y\ ;x;n 5td 

fc&5t«i«fc[^l;<«itPl 7 bteZXVy-iXh, m 

(38c#) 1 3<3D-gp*SAn^#ffi«7S 
W-r*MnlfJB*-;i/ («*4flEls]SIH) 3 1 k#J&$£ 

tlX^Hfiy ife©j£n?RftS 0 

[0 0 9 4] BglvfPmP 1 7 B<£>5p®ki«»P*iMSE 

©aiSBaR^Kiis^i^ *fc* oa^pi7{«ij 

CMiltP 1 7<3Dct>^||EBlC*fUTSiMfflT-fcD, 
[0 0 9 5] Sfe, WftP 1 7 ^qaSt#*frffi^C^^ 

•feybfcj;^ tifpnit ain«B*-^3 1©* 

^St5^#l 3©ltt«K:*fUTt)2|-7-fey hf^^k 

klft£o 

[0096] ^©ctaft«fiK^<fc*i^ mmai7(Dx 

a 1 7A(t *:7-fey bTZm (Hffil 2T'(t «fS£ 
[0 0 9 7] ^7^-1 6©J»^3lK*l GB'^^S 

#x.eti^o ±l3<^ie^PAP 1 7A<0Mffinjft^^^ 
*&«»PffiP 1 7 BSfCDglBY^tt, «»P 1 7 



» 



» 

•I 



[0 0 9 8] U:^T, Kd^S^KHJ^^^fc^T 

[0 0 99] @13it 2©i»ltP*7-b!y h Srffl 
[0 10 0] -T&t>*K ;X;H 5£i±, #ffigi$7 

m^m^7 (DTW^iiwit^mmn 1 7 i:, §£ne*rp 1 
m^-ju3 1) t&Bi&tstiZo mmm 7itmnmm 

coap 1 7 A^&tmnm^ft*i$mmci t ztt{sr*y 
xmt, #ffiss7/^6iBitpmp 1 7 

[0101] *«t?t±, Mm«s«oiiRi * e> . m 
m^ommwA immmmmm ^mm&RmfaXft 
x *>*>a§ <-f%z£tisr-Bz>o 

[0 10 2] ±m<D£olzm%in 1 7#®fpJLT^£t§ 
-&> ffift*^fcjSbTiB3*PAP 1 7 A©ff£R£«* 

[ 0 1 0 3 ] 0 1 4 &mmmM# 1 uu 

B^bTV^lvtf, ^£ ^fciE^&fifqllSfStPS^-j- 4 

5-1 6©«S«il8Sl 6B 'ODtBP^MSSl 6B ' *t 5 
*>IHIP&*&< bT* ^6Dli*:U&ffilHIK: < t5«»}lt) 
^RS&tt«bfcfc(3!rCfc3o ccDetdtmtf, «8S« 

[0104]H16tt, **W©tt0)«ft3S1"«miB» 
#©±tt*J«IH, 01 7 CD (a) BU fll 

^z;x)\s<D±fc&7ritmmmm. (t>) afcDittn 



1 1 - 1 5 9 4 2 1 
£ 5* IT gfl#& ABSS El T* & § . 

[0105] *m<DMnmm#bm3fflm<DiMftmm& 

[0 10 6] #0>J|±* El 7icjrs-t£?iz, ;x;H5 

T-^CDja&Rj|$feigtCT--;i/*o^fe[H]gB3 1 ' 
U ^coiHlgiS® 3 1 ' VHtm&l WJ&tiLZtiZ. ^X;v 
1 5©#^-fjfe«»H<D**»tt, -hlBXi^nx^j; 
5*aUT**«(Z)/l%S6jB3 0 - l#JBfiS3*u *I£>/Jv 
^3 0-1 CD^iP^^ia»P 1 7 

tt& (;x;i/«8) c«c*ruT«gS:*bT^$nT 

[0 10 7] ##iJT-*k #ffi<B#tt»tttOT#5«l*P 
1 7©ttlPl 7BST'©gg®E afeHftSH&Rkft) fcfc. # 
ffill^e>««P&^T{i^CD^^S<M(g^JCD^Sr 

s<-r^-h* s T^> £tz, mmn i 7©ap i 7 as 

[0 10 8] yisXlJUJik.mZttXD&R 
*0Xfc:J:t)/J^j@3 0- l*Jc«m«BltP*SSt:^fiK 

[0 10 9] 

[El 1 ] *«Wtr«5«S«fSt#©--fi«*5st-«BfB 
Mo 

[133] (a) tt±K«««»#fc:fflff>*-/X;u©*5 5 

>f»#*«-r«»fBia, (b) (i^^jsa^o 
[B4] m3(Dm^±mmmo 

[05] H2 6DX-X'«^»H. 
[0 6] (a) tt**W©«»*|J#ftflfrti»|fa;3tfV 
U>ji>^>t:jBfflbfe«S^-rittWia, (b) ii^cD 

[0 7] ±E*^^X5 i A«cfflv^««i!»Scr>B«*a 

[08 ] f&mmm,*:- vtmmmm^- kokbbb. 

[09] 03 (a) ©B«ftl6*bT#a5g*fe«»« 
WP A p * T- (D&M y i: 6 #(*5tiB * T- (D^m z 



(12) 



mi¥ 1 1 - 1 5 9 4 2 1 



010] ±ia^X;u©»J©«ISL*&*rgB^KfflBlo 
Bill ±R> X;i/©»J©0!|£ Uft-rSB^BfBHo 
HI 2] ±B^X;K0g9©ffilftL»"i"«B^Bfffiia. 

a i 3 ] ±e> xiMDsmm* L»-r»^BfffiBi. 
hi 5] «rt*»a*vu>ji>^>©sijcD«ft5R-r 

HI 6] «^W#(Z)ffi^5S^J&^rW®Ho 
HI 7] (a) (ill 6©«m«»#t:fflv^SyX;i/ 
#»©«tRHH, (b) tt*©ifc*:WHB. 



CHI 8] **Wfc«*X7-;i/N-g-/x;i/6D«»c3!)* 
CHI 9] ^oxy-juftsyX;i/©ttKfto)«*i©^ 

;w i5F-yx;i/0*grt»E i 6-««ieia*? 



[HI] 



CH2] 

@ 2 




15G 




7* 



CH7] 



CH4] 



CH5] 



I 



t 

II 




• » 



(14) ftmW- 1 1 - 1 5 9 4 2 1 




[012] 

[013] 

m 1 2 

m 1 3 



c 




*7-fe<y Mil 



It 



(15) 



1 1 - 1 5 9 4 2 1 



[01 4] 
El 1 4 




1 5] 

1 5 




[si 6] imni 




It ■ 
I - p 

t$gfj¥ 1 1 - 1 5 9 4 2 1 



(16) 



[HI 8] 

EI 1 8 




<51)Int.Cl. 6 

F 0 2 B 23/10 
F 0 2 M 61/04 
61/14 



3 1 0 



F I 

F 0 2 B 23/10 
F 0 2 M 61/04 
61/14 



D 
B 

3 1 0 A 
3 1 0 S 



